Novel effects of histamine on lipoprotein metabolism: suppression of hepatic low density lipoprotein receptor expression and reduction of plasma high density lipoprotein cholesterol in the rat.
Histamine has been shown to be involved in atherosclerosis and coronary heart disease. Little information is available regarding the effects of histamine on lipoprotein metabolism. In the current study, we investigated the effects of histamine on the expression of hepatic low density lipoprotein (LDL) receptors and on plasma lipoproteins in the rat. Injection of compound 48/80 (C48/80, a histamine releaser) or histamine reduced hepatic LDL receptor expression, but not LDL receptor messenger RNA levels. Oral administration of polymyxin B (an antiendotoxin antibiotic and a histamine releaser) before the injection of C48/80 or histamine did not attenuate their effects. Polymyxin B itself had effects similar to those of C48/80 and histamine on LDL receptors. These results suggest that the effects of histamine are not mediated by the induction of gut-derived endotoxemia. Histamine H2 agonists (dimaprit and impromidine), but not H1 agonists (2-methylhistamine and 2-thiazolylethylamine), also reduced hepatic LDL receptor expression. The suppressive effect of C48/80 on hepatic LDL receptor expression was not attenuated by either the H1 antagonist (chlorpheniramine) or the H2 antagonist (cimetidine). Administration of C48/80 also reduced plasma high density lipoprotein (HDL) cholesterol. The H1 antagonist (chlorpheniramine), but not the H2 antagonist (cimetidine), almost completely reversed the effect of C48/80 on plasma HDL cholesterol. In conclusion, histamine suppresses hepatic LDL receptor expression via a non-H1 receptor-mediated pathway, and histamine reduces plasma HDL cholesterol via an H1 receptor-mediated pathway.